Preparation, characterization, and xenotransplantation of the caprine acellular dermal matrix.
Caprine skin is a promising biomaterial for tissue-engineering applications. However, tissue processing is required before its xenogenic use. Therefore, the purpose of this study was to evaluate the structural integrity and biocompatibility of the caprine skin after de-epithelialization, using sodium chloride (NaCl) and trypsin solutions, followed by de-cellularization using sodium dodecyl sulfate (SDS) solution. The caprine skin was de-epithelialized using NaCl (2-4 mol/L) and trypsin (0.25%-0.5%) followed by the treatment of SDS (1%-4%) solution over a period of time. Acellularity of the prepared matrix was confirmed histologically and characterized by appropriate staining, scanning electron microscopy (SEM), DNA quantification, and Fourier-transform infrared (FTIR) spectroscopy. The caprine acellular dermal matrix (CADM) was used for the repair of spontaneously occurring abdominal hernia in ten buffaloes. The biocompatibility of the CADM was evaluated using clinical, hematological, biochemical, and anti-oxidant parameters. Histologically, the skin treated with 0.25% trypsin in 4 mol/L NaCl for 8 hours resulted in complete de-epithelialization. Further treatment with 2% SDS for 48 hours demonstrated complete acellularity and orderly arranged collagen fibers. The SEM confirmed a preservation of collagen arrangement within CADM. The DNA content was significantly (P < .05) lower in CADM (46.20 ± 7.94 ng/mg) as compared to fresh skin (662.56 ± 156.11 ng/mg) indicating effective acellularity. The FTIR spectra showed characteristic collagen peaks of amide A, amide B, amide I, amide II, and amide III in CADM. All the 10 animals recovered uneventfully and remained sound. Hematological, biochemical, and anti-oxidants findings were unremarkable. Results indicated the acceptance and biocompatibility of the xenogenic caprine acellular dermal matrix for abdominal hernia repair in buffaloes without complications.